Non-invasive quantification of cerebral blood flow for rats by microPET imaging of 15O labelled water: the application of a cardiac time-activity curve for the tracer arterial input function.
In-vivo quantitative cerebral blood flow (CBF) measurement using positron emission tomography (PET) has typically employed invasive arterial blood sampling procedure to determine the arterial input function (AIF). The present study was performed to provide a non-invasive quantitative CBF measurement technique for rats using a dedicated animal PET. CBF was measured in 10 male rats (Fischer 344, 247-290 g) under alpha-chloralose anesthesia (30 mg x kg . h, intravenous infusion) by dynamic PET imaging employing the intravenous bolus injection of H2(15)O. Unlike other conventional PET methods, no arterial blood sampling was employed. Instead, a cardiac time-activity curve (TAC) obtained from the dynamic PET imaging was used to determine the AIF. For the validation of this technique, CBF was also measured by calculating the washout rate of the tracer (H2(15)O) following an intracarotid bolus injection. CBF measurements by two independent methods were done while modulating and maintaining the body temperature at two different levels (32+/-1 and 37+/-1 degrees C by the rectal temperature). Two methods were compared by the linear regression analysis. CBF (ml x 100 g x min) values (mean+/-SD) were 45.2+/-6.05 (intravenous) and 47.4+/-8.64 (intracarotid) at the hypothermic condition (32 degrees C), and 55.1+/-4.88 (intravenous) and 54.4+/-4.60 (intracarotid) at the normothermic condition (37 degrees C). There was a good agreement between the two methods (r=0.70). Our cardiac TAC analysis technique for small animals can be used for the non-invasive quantification of CBF using the PET-based in-vivo imaging technique.